Analgesic and anti-inflammatory properties of Argyreia argentea methanol extract in animal model  by Dina, Taslima A. et al.
11 
 
 
 
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
 
                                       Animal Physiology
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
Corresponding author 's  e-mail address:  atiarh@yahoo.com 
Dr. Md. Atiar Rahman, Department of Biochemistry and Molecular Biology, University of Chittagong, 
Chittagong-4331. Tel: +88-01711709084, Fax: +88-031-726310, Ex-4334.
 
Available online at www.taibahu.edu.sa
ISSN: 1658-3655 
Rahman et.al. / JTUSCI 3: 1-7 (2010) 
Analgesic and anti-inflammatory properties of Argyreia argentea methanol 
extract in animal model  
 
Taslima A. Dina, Md. A. Rahman2*,  Nazim U. Ahmed3 and Md. N. Uddin 
 
 
1, 2, 4Department of Biochemistry and Molecular Biology, University of Chittagong, Chittagong-4331, 
Bangladesh.3Bangladesh Council for Scientific and Industrial Research (BCSIR), Chittagong, 
Bangladesh. 
Received 29 June 2010; revised 6 October 2010; accepted 15 December 2010 
 
Abstract 
Analgesic effect of Argyreia argentea methanol extract was assessed by acetic acid and formalin 
induced pain in Swiss albino mice. The extract at doses of 1.0, 1.5 and 2.0 g/kg produced an inhibition 
of 12.66, 16.04 & 23.60 % in acetic acid induced pain and 19.3, 24.5 & 31.0% in formalin induced 
pain. The anti-inflammatory activity of the same extract was estimated volumetrically by measuring the 
mean increase in hind paw volume of carrageenan-induced Wistar albino rat with plethysmometer. Oral 
administration of the extract at doses of 1.0, 1.5 and 2.0 g/kg showed a time-dependent (1st, 2nd, 3rd and 
4th hour) response in reduction of inflammation where the highest inhibition 25.0, 36.36 and 44.0%, 
were recorded at the 4th hour of treatment. Diclofenac sodium (40 mg/kg) has been administrated as a 
positive control in the inhibition of acetic acid and formalin induced pain as well as in carrageenan-
induced paw edema. The results demonstrate that the extract could be a new and potential source of 
anti-inflammatory and analgesic drug. 
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1. Introduction  
Drugs which are in use presently for the 
management of pain and inflammatory 
conditions are either narcotics e.g. opioids or 
non-narcotics e.g. salicylates and 
corticosteroids e.g. hydrocortisone. All of 
these drugs possess well known side and toxic 
effects [1]. Moreover synthetic drugs are very 
expensive to develop since, for the successful 
introduction of a new product hundreds and 
thousands of compounds are to be synthesized, 
screened and tested which involves a huge 
expense as well. On the contrary many 
medicines of plant origin had been used since 
long without any adverse effects. It is therefore 
inevitable to introduce new medicinal plants to 
develop analgesic and anti-inflammatory drugs 
those will be cheaper, less toxic and more 
effective.  
 
Argyreia argentea is an evergreen shrub 
that is mainly found in Chittagong, Jessore, 
Mymensingh, Noakhali, Sylhet and Tangail in 
Bangladesh while it is widely distributed in 
Eastern India, Bhutan and Nepal [2].  It is 
extensively used by the tribal communities of 
Chittagong Hill tracts for the treatment of 
various diseases. The plant is generally used in 
the treatment of Boils, Gastric, Tumour, 
Marasmus, Paralysis and Spermaforrhoea [2]. 
The plant is locally known as Bitarak Rupar 
tola ludi by Chakma, Kajinganj, Naiprabong 
and Marma of Bangladeshi tribes. It grows in 
secondary forest and scrub jungles. It gives 
flower and fruit during July to October. 
Another important species of Argyreia is 
Argyreia nervosa locally known as Elephant 
creeper. Its root and leaves are used in the 
treatment of nervous disorder, skin infection, 
gonorrhea and aphrodisiac.  
 
Since long the stem of A. argentea had 
been used traditionally in the rheumatoid 
arthritis and cold but no work has been done to 
confirm its analgesic and anti-inflammatory 
activity albeit the antipyretic effect of 
petroleum ether and chloroform soluble 
fractions of ethanol extract of its roots has 
been observed recently [3]. Present study 
delineates the antinociceptive and anti-
inflammatory effect of A. argentea extract in 
animal model.  
2. Materials & Methods 
2.1.Plant collection 
The plant was collected from Chittagong Hill 
Tracts of Bangladesh during the summer 2009.  
 
 
Botanical material was classified and 
taxonomically identified by Dr. Seikh Bokhtiar 
(Department of Botany, University of 
Chittagong, Bangladesh) A voucher specimen 
(accession no is 34198) has been deposited at 
the Bangladesh National Herbarium, Mirpur, 
Dhaka.  
 
2.2. Preparation of plant extract  
The stems were minced into small pieces, air 
dried at room temperature  for about 20 days, 
ground into powder (790 gm) and extracted 
with methanol, being stirred and macerated at 
room temperature (23±50C) for 15 days. The 
methanol was evaporated under reduced 
pressure below 500C through rotatory vaccum 
evaporator (RE200 Sterling, UK). The 
concentrated stem extract (15 gm greenish 
colored) was stored at 40 C until use. 
 
2.3. Experimental animals and diets 
Swiss albino mice of both sexes weighing 
between 25 to 30 gm and Wistar Albino rats of 
the either sex weighing between 150-200 gm 
obtained from animal house of Bangladesh 
Council for Scientific and Industrial Research 
(BCSIR) laboratories, Chittagong were used in 
the study. The animals were acclimatized at 
room temperature (28±5)0C with a relative 
humidity of 55±5 % in a standard wire meshed 
plastic cages for 4 to 5 days prior to 
commencement of the experiment. During the 
entire period of study the animals were 
supplied standard pellet diet and water ad 
libitum. All animal experimentations were 
carried out with the guidelines of Institutional 
Animal Ethics Committee (IAEC). 
 
2.4. Analgesic action assay 
2.4.1. Acetic acid induced writhing test 
The abdominal constriction was induced in 
mice (weighing 25-30 gm) by intraperitoneal 
injection of 1% (v/v) acetic acid (2.3 ml/kg), as 
described by Koster et al. [4]. Animals were 
pre-treated with the methanol extract of A. 
argentea (1.0, 1.5 and 2g/kg, i.p.), 30 min 
before acetic acid administration. Control 
animals received a 2ml volume of distilled 
water and the positive control animals were 
treated with reference analgesic drug 
diclofenac sodium (40 mg/kg). The number of 
abdominal constrictions was cumulatively 
counted over a period of 20 min. The 
percentage inhibition of analgesic activity was 
calculated by using following formula-
                                                                 Mean writhing count (Control group- Treated group) x100 
                        % Analgesic activity =  
                                            Mean writhing count of control group 
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2.5. Formalin test 
The procedure was similar to that described 
previously by Gaertner et al. in 1999 [5]. 20 
μL of 2.5% formalin (0.92% formaldehyde) 
made in phosphate buffer was injected under 
the right hind paw surface of experimental 
mice. Each mouse was placed individually in a 
cage and observed from 0 to 5 min followed by 
the injection of formalin to analyze the first 
phase of formalin induced pain (neurogenic 
pain). The length of time, the animal spent for 
licking the injected paw was recorded with a 
chronometer, which was an indicative of pain.  
 
2.6. Assay for anti-inflammatory action 
Anti-inflammatory activity of A. argentea 
extract was assessed by using carrageenan 
induced paw edema model of rat with the 
reported method of Winter et al. [6]. 
According to Winter, acute inflammation (paw 
edema) was induced in albino rats by 
subplantar injection of 100l of 1 % (w/v) 
carrageenan after measuring the initial right 
hind paw volume of each rat. The volume of 
right hind paw was measured with 
plethysmometer (7150 UCG Basil, Italy) at 1st, 
2nd, 3rd and 4th hour of carrageenan injection. 
A. argentea stem extract (1.0, 1.5 and 2 g/kg), 
standard anti-inflammatory drug diclofenac 
sodium (40 mg/kg), and distilled water were 
administered orally to treated, positive control 
and control groups one hour before the 
subplantar injection of carrageenan. The paw 
edema was determined using the following 
formula: edema = final volume - initial 
volume.   
 
2.7. Statistical analysis 
Values for analgesic activity were expressed as 
"mean increase in latency after drug 
administration ±SEM" in terms of seconds 
whereas values for anti-inflammatory activity 
were expressed as "mean increase in paw 
volume ±SEM". The significance of difference 
between means was determined by student's t-
test where the values of p<0.05 were 
considered significant and those of p<0.01 & 
P<0.001 were highly significant.  
3. Results 
The results obtained with acetic acid-induced 
writhing are shown in Table 1. All doses 
administered (1.0, 1.5 and 2.0 g/kg, i.p.) had a 
significant (P<0.001, P<0.01 and P<0.05) 
effect on the number of abdominal 
constrictions, promoting 12.66, 16.04 and 
23.60%  inhibition, respectively, as compared 
with the control group treated with distilled 
water. Diclofenac sodium at a dose of 40 
mg/kg (i.p.) reduced the writhing count (66.7 
to 16.5) in 20minutes showing 75.28% 
inhibition. Table 2 shows the results obtained 
for formalin test. The methanol extract showed 
a significant analgesic action against the early 
phase of formalin-induced pain. The extract at 
dose of 1.0, 1.5 and 2.0 g/kg inhibited the 
effect of formalin (*** P<0.001 and ** 
P<0.01) by 19.3, 24.5 and 31%. Morphine 
reduced the licking time showing the inhibition 
55.6%.  
       In carrageenan-induced paw edema test, 
intrapertonial injection of carrageenan in rats 
showed a time-dependent increase in paw 
thickness. The maximum increase was 
observed at the 4th hour of carrageenan 
administration in the control group (Figure 1). 
The A. argentea extract at a concentration of 
1.0 g/kg promoted the reduction of paw edema 
23.68 and 25%, respectively, at the 3rd and 4th 
hour of carrageenan administration. But 1.5 
and 2.0 g/kg of extract reduced the paw edema 
36.36 and 44.0%, respectively, at the 4th hr of 
carrageenan injection (Figure 2). However, 
carrageenan-induced inflammation was 
significantly (P<0.05) reduced in all phases of 
the experiment by treatment with reference 
anti-inflammatory drug diclofenac sodium (40 
mg/kg). Diclofenac sodium produced 38.70, 
45.67, 58.32 and 60.88% of anti-inflammatory 
effect at 1st, 2nd, 3rd and 4th hour of carrageenan 
injection, respectively (Figure 2). It determines 
the ability of the plant extract to inhibit the 
edema produced by carrageenan in the hind 
paw of rats.  
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                  Table 1.  Effect of A. argentea stem extract on acetic acid-induced writhing response in mice. 
 
                    
 
 
 
 
 
 
  
 AAEx:Argeria argentea extract; DS, Diclofenac sodium 40mgkg All values of writhing responses are                              
expressed as  mean ± SEM (n=10) . *** P < 0.001, ** P < 0.01 and * P<0.05 significant compared to  control (Student’s t- test). 
 
 
 
 
 
 
        Table 2.  Effect of A. argentea stem extract and morphine in % reduction of licking response.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                   *** P < 0.001 and ** P < 0.01 significant compared with control. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
         
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Groups (n=10) Writhing Reponse Analgesic 
Percent  
Students t-test 
t-calculated t-tabulated 
Control 66.7 ± 2.28 - - - 
AAEx 1.0gkg-1 58.25 ± 1.65* 12.66% 3.0 2.45 
AAEx 1.5gkg-1 56 ± 1.87* 16.04% 3.63 2.45 
AAEx 2.0gkg-1 51 ± 2.04** 23.60 % 5.13 3.70 
DS 16.5 ± 1.71*** 75.28 % 21.10 5.95 
Group (n=10) Licking time Inhibition (%) 
Control  (Dis. H2O) 76.00 ± 1.25 - 
AAEx 1.0gkg-1 61.33 ± 1.724** 19.3 
AAEx 1.5gkg-1 57.38 ± 0.838*** 24.5 
AAEx 2.0gkg-1 52.44 ± 1.365*** 31.0 
Analgesic drug (Morphine) 33.74 ± 1.55*** 55.6 
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Fig. 1. Effect of A. argentea stem extract in carrageenan-induced hind paw edema in mice. 
 
 
 
 
 
Fig. 2. Effect of A. argentea stems extract in the inhibition of paw edema in mice. 
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4. Discussion 
Medicinal plants have been an indispensable 
arm in ameliorating common inflammation, 
pain sensation as well as nonciception [7].  
According to our findings, the methanol 
extract of stems from A. argentea produced an 
antinociceptive effect when assessed in 
chemical models of nociception including 
acetic acid-induced writhing test and formalin 
tests. In acetic acid-induced writhing test, a 
dose-dependent antinociceptive effect of the 
extract was observed. It is proposed that the 
acetic acid acts indirectly by inducing the 
release of endogenous mediators which 
stimulate the nociceptive neurons sensitive to 
non-steroidal anti-inflammatory drugs 
(NSAIDs) and opioids [8]. Acetic acid-induced 
abdominal constrictions are useful 
experimental tools in the testing of new 
analgesic drugs [9] because the abdominal 
injection of acetic acid in mice has been 
attributed to the release of arachidonic acid, 
which results the synthesis of prostaglandin via 
the cyclooxygenase enzyme [10]. The special 
nerve endings that sense pain is very sensitive 
to prostaglandin. When prostaglandin is 
released, the nerve endings respond to it 
through prostaglandin E2 receptor by picking 
up and transmitting the pain and injury 
messages to the brain and cause visceral 
writhing stimuli in mice [11-13]. Therefore, it 
has been suggested that the inhibition of 
prostaglandin synthesis is remarkably an 
efficient antinociceptive mechanism in visceral 
pain [14]. Since methanol extract in  
this study showed very significant inhibition 
(P<0.001) (Figure 2) in acetic acid-induced 
pain, it may be predicted as the analgesic effect 
produced by the extract. 
As in the acetic acid-induced writhing test, 
the extract also exhibited an antinociceptive 
action in the formalin test. This model 
produces a distinct biphasic nonciception 
where the first phase starts immediately after 
the formalin injection and continues for 5 min. 
This phase has important properties and is very 
useful tools, not only for assessing the potency 
of analgesic, but also for elucidating the 
mechanisms of pain and analgesia although the 
action of analgesic in the early phase is 
different from that of late phase.  
We have studied the analgesic action of 
A.argentea on the first phase of formalin-
induced pain which is known as neurogenic 
pain. The methanol extract exhibited a 
significant analgesic activity against 
neurogenic pain (Table 2). The activity of the 
extract in this model suggests the activation of 
opioid receptors in their mechanism of actions 
[5]. Thus, the reduced licking activity observed  
 
in this work is likely due to an analgesic effect 
of the extract which may be due to, its action 
on visceral nociceptors sensitive to acid, the 
inhibition of the synthesis of the arachidonic 
acid metabolite [15]. 
        In addition, as showed in Table 3, the 
extract has significant anti-inflammatory 
effects. Anti-inflammatory activity through 
carrageenan induced paw edema is a suitable 
test for evaluating anti-inflammatory 
properties for natural drugs because it shows 
very promising sensitivity, particularly in the 
acute phase of inflammation, in detecting 
orally active anti-inflammatory agents [16]. 
Development of edema in the paw of rat after 
injection of carrageenan is a discrete biphasic 
event [17], the initial phase of which is 
observed during the first hour attributed to the 
release of histamine and serotonin whereas the 
second phase of edema is due to the release of 
prostaglandins, protease, and lysosome [18-
20]. This leads to a dilation of the arterioles 
and venules and to an increased vascular 
permeability. As a consequence, fluid and 
plasma proteins are extravagated, and edema 
forms [21]. The mediators, including 
histamine, 5-HT, the kinins and their 
complements, therefore, have become the 
recent focus of attention as they are the 
metabolites of arachidonic acid (AA). Alone or 
in appropriate combination, AAs are capable 
of producing the characteristic signs of 
inflammation which subsequently produces 
vasodilatation, hyperemia, pain, edema, and 
cellular filtration.  
It is possible that the methanol extract of 
A.argentea contains the active constituents that 
exhibit its anti-inflammatory action probably 
by means of either inhibiting the synthesis, 
release or action of inflammatory mediators 
like histamine, serotonin, prostaglandin, 
protease, and lysosome. Dinda et al. [22] 
found n-hentriacontanol, β-sitosterol, friedelin, 
epifriedelinol and epifriedelinol acetate in 
analysis of chemical constituents of A. 
argentea. β-sitosterol among all these 
compounds has well-known anti-inflammatory 
effects [23-25]. Gomez et al. [26] and Navarro 
et al. [27] speculated that the anti-
inflammatory activity of such compounds is 
markedly influenced by the inhibition of 
neutrophil migration into inflamed tissue. 
Indeed, Ali and Houghton [28] verified a 
lipoxygenase inhibitory activity from β-
sitosterol. Otherwise, Santos et al. [25] 
obtained antinociceptive effect of β-sitosterol 
isolated from Phyllanthus corcovadensis. 
Thus, we suggest that β-sitosterol may be, at 
least in part, responsible for the effect
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observed with our extract in this work. 
5. Conclusion 
To summarize, the methanol extract of stems 
from A.argentea possesses analgesic effect 
against chemical models of nociception while 
thermal models are unstudied. This action is 
either central or peripheral, but the exact 
mechanism is still in question. Indeed, the 
extract presents clear anti-inflammatory 
effects. Sterols and others compounds can be 
related, at least in part, to the analgesic and 
anti-inflammatory effects of methanolic extract 
of A. argentea. Further studies, obviously, will 
be inevitable to understand the mechanisms of  
action underlying the effects of the extract and 
their active compounds. However, this is the 
first scientific basis to use the plant as a good 
source of analgesic and anti-inflammatory 
action. 
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